We argue that the data published by the Pierre Auger Collaboration (arXiv:0711.2256) disfavor at 99% confidence level their hypothesis that most of the highest-energy cosmic rays are protons from nearby astrophysical sources, either Active Galactic Nuclei or other objects with a similar spatial distribution.
data set. The probability that the correlation has occurred by chance is 1.7 × 10 −3 as derived from the independent set. The conclusion was made that the anisotropy of arrival directions is consistent with the hypothesis that "most of the cosmic rays reaching Earth in that energy range are protons from nearby astrophysical sources, either AGN or other objects with a similar spatial distribution." We refer to this proposition as the "AGN hypothesis" in what follows. Crucial ingredients of this hypothesis are nearly rectilinear propagation of UHECR and a large (4) number of sources distributed similarly to AGN which in turn follow the matter distribution (5).
In this Comment we would like to point out that, given the data presented in Ref.
(1), the AGN hypothesis is unlikely. We should stress that we question neither the fact nor the derived significance of the correlation. It is the interpretation of Ref.
(1) that we put in doubt.
The flux of a given source decreases as 1/r 2 with the distance r to the observer. This is not taken into account in the method of positional correlations used in Ref.
(1). Here we present statistical tests which include this suppression factor.
The distribution of matter (and, therefore, of AGN) in the nearby Universe is very inhomogeneous. The role of local inhomogeneities is enhanced by the cosmic-ray attenuation that cuts off the (uniform) flux coming from distant sources. The AGN hypothesis implies that when the suppression factors are properly taken into account, major local structures such as the Centaurus and Virgo superclusters provide sizeable contributions to the cosmic-ray flux at highest energies.
This prediction of the AGN hypothesis allows for statistical tests different from the smallscale correlation analysis. Fig. 1 shows the UHECR events used in the analysis of Ref. (1) together with the expected flux of cosmic rays simulated assuming the AGN hypothesis. One may identify the Virgo and Centaurus superclusters. The expected numbers of events from AGN in these two structures are nearly equal. It is seen in Fig. 1 that there is a deficit of observed events from Virgo as well as from other local structures, except the Centaurus supercluster. This suggests that the AGN hypothesis proposed in Ref.
(1) may be disfavored.
To quantify this statement we took the sample of AGN used in the analysis of Ref.
(1). According to the catalog classification (3), this sample consists of 457 AGNs, 14 quasars and 1 probable BL Lac object, Cen A. We removed from the sample 3 objects with z = 0 classified as stars in the database (6). We calculated the expected number of events within given angular distance from the center of the Virgo cluster assuming 1/r 2 suppression of the flux, and compared it to the data. The results are presented in Fig. 2 . The observed and expected distributions of events are inconsistent. According to the Kuiper test, the probability that the observed and simulated events are drawn from the same distribution is 2 × 10 The color saturation of a given cross indicates the expected cosmic-ray flux with the account of the acceptance of the Pierre Auger Observatory (PAO) and the 1/r 2 suppression, r being the distance to the source. Open circles represent 27 highest-energy cosmic rays detected by PAO. Shading shows the expected cosmic-ray flux from sources that follow the local matter distribution (for details see Ref. (9)), smoothed at the angular scale of 3.1
• and convoluted with the PAO acceptance (darker regions correspond to larger cosmic ray flux). Blue lines cut out the region with Galactic latitude |b| < 15
• where the latter flux cannot be determined because of incompleteness of the source catalog. The positions of the Centaurus (Cen) and Virgo (Vir) superclusters are indicated. 
